Introduction {#S0001}
============

Mood disorders, also called affective disorders, are characterized by disturbances in mood, disposition, and behavior, or fluctuations in mood from a baseline, that affect an individual's participation in the activities of daily life. There are two main mood disorder diagnoses: major depressive disorder (MDD) and bipolar disorder (BD). The two diagnoses differ substantially. Patients with unipolar depression are merely involved in a low mood state, whereas, patients with BD suffer from both low and high mood.[@CIT0002] Patients with MDD or BD may be feeling abnormally good or sad for a long period of time and without any apparent reason.

Quality of life (QOL), defined by the World Health Organization (WHO) as "individuals" perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns", is a broad concept involving physical health, psychological state, personal beliefs, level of independence, social relationships, and living environment.[@CIT0003] As several studies have shown that both somatic diseases and mental diseases impair QOL, the measure has been used to assess the effectiveness of mental health services.[@CIT0004],[@CIT0005] QOL is impaired in MDD and in BD.[@CIT0002],[@CIT0006],[@CIT0007] Increasing evidence suggests that QOL is an important target of well-being, and an important index for patient health.[@CIT0008] Measurements of QOL have even been recommended as a measure of treatment efficacy and recurrence of depression.[@CIT0009],[@CIT0010]

There has been a relatively large body of research addressing QOL in patients with mood disorders. It has been demonstrated that QOL is impaired during acute episodes of BD and MDD. One previous study investigated QOL among patients with chronic BD and MDD.[@CIT0011] Another study used scores on the MOS 20-ITEM short form (SF-20) to demonstrate that patients with BD in clinical remission had reduced QOL.[@CIT0012] Clinically euthymic patients with BD continued to show impaired QOL.[@CIT0013] Another study confirmed that patients in the stable phase of BD showed lower QOL.[@CIT0014] Several authors have reported that QOL is not reduced in patients with MDD in remission.[@CIT0010] However, conflicting reports have been published. One recent study showed that decreased QOL persists during stable stages of MDD.[@CIT0015] This impairment in QOL is attributed to residual depressive and cognitive symptoms.[@CIT0016] The main study hypothesis is that QOL may be impaired in patients with mood disorders, who are in remission. The manifestations of this impairment may be affected by demographic characteristics, clinical symptoms, and cognitive function.

However, few studies have compared QOL between euthymic patients with MDD and euthymic patients with BD. The current study aimed to study both MDD and BD, compare QOL of euthymic patients with MDD to that with BD, and to probe the relationships between QOL and demographic characteristics, clinical symptoms and cognitive function, using World Health Organization Quality of Life Scale Brief (WHOQOL-BREF).

Materials and methods {#S0002}
=====================

Participants and setting {#S0002-S2001}
------------------------

This is a cross-sectional study conducted at Beijing Anding Hospital, Capital Medical University, during the period from September 2014 to September 2016. The patients were enrolled through the outpatient department and required to meet the inclusion criteria: (1) age between 18 and 55 years; (2) BD type 1 or MDD according to DSM-IV, currently in remission; (3) remission defined as HAMD-17 total scores ≤7, YMRS total scores ≤6; (4) Modified electra convulsive therapy (MECT) was not accepted in the previous three months; and (5) ≥9 years of formal education. The exclusion criteria were (1) history or current significant medical or neurological conditions; (2) history or current significant drug/alcohol abuse; (3) pregnant women; and (4) severe suicidal thoughts or suicide attempt. The healthy controls (HC) were enrolled through social recruitment by recruitment advertisement from the community followed by an interview and meet the inclusion criteria: (1) age between 18 and 55 years; (2) inconformity any psychiatric disorders diagnostic criteria for DSM-IV; and (3) no related family history. Exclusion criteria were (1) history or current significant medical or neurological condition; (2) history of head trauma or unconsciousness lasting \>1 hr; (3) history or current significant drug/alcohol abuse; and (4) pregnancy.

The clinical research ethics committees of Beijing Anding Hospital approved the study protocol. Each participant provided his or her written informed consent.

Assessments {#S0002-S2002}
-----------

Each participant's socio-demographic data were collected with a questionnaire designed for the study. All participants were diagnosed with Structured Clinical Interview for DSM-IV-TR Axis I Disorder-patient Edition (SCID-I/P).[@CIT0017],[@CIT0018] The 17-item Hamilton Depression Rating Scale (HAMD-17),[@CIT0019] Hamilton Anxiety Rating Scale (HAMA),[@CIT0020] and Young Mania Rating Scale (YMRS)[@CIT0021] were used to assess depressive, anxiety-related, and manic symptoms, respectively. Therefore, QOL was assessed with Chinese version of WHOQOL-BREF, which had four subdomains: physical health (PHYS); psychological health (PSYCH); social relationship (SOCIL) and environment (ENVIR), the total score was a comprehensive subjective score of overall QOL.[@CIT0022]

Neurocognitive functioning was assessed with the Repeatable Battery for The Assessment of Neuropsychological Status (RBANS),[@CIT0023],[@CIT0024] which has 5 domains (12 tests): attention (digital span, coding); language (picture naming, semantic fluency); visuospatial/constructional (figure copy, line orientation); immediate memory (list learning, story memory); and delayed memory (list recall, list recognition, story recall, figure recall). The raw scores of each domain were summed to yield a total score representing overall level of cognitive function. Executive function was assessed with the Stroop Color Test (SCT). The SCT consists of three conditions: word, color, and interference.[@CIT0025] Under one set of conditions, total time required to perform the task is used as a measure of performance. For the word task (Sword time), the participant is asked to read out the names of various color words, written in black ink. For the color task (Scolor time), the participant is asked to state the color of a block of colored ink. For the interference task, the participant must determine the correct word, despite conflicting information, in terms of letter color (Dword time) and then must determine the correct color, despite conflicting information, in terms of word meaning (Dcolor time).

Procedure {#S0002-S2003}
---------

Sociodemographic data were obtained for all participants included in the study. Eligible participants continued to complete symptom scales, WHOQOL self-assessment scales, and neurocognitive functions assessment. The self-designed questionnaire used a unified instruction and fill in a form. The subjects were completed independently. Clinical assessments were completed by trained psychiatrists. Inter-rater reliability remained within acceptable limits.

Statistical analysis {#S0002-S2004}
--------------------

Data were entered using Epidata software version 3.1 and were analyzed using SPSS 25.0 for Windows (SPSS, Inc., Chicago, IL, USA). The one-way ANOVA was used to compare the demographic, clinical, QOL, and neuropsychological tests among the three groups, Bonferroni correction was used to measure multiple group differences[@CIT0026] QOL and cognitive function were subjected to analysis of covariance with significant demographic variables. Chi-Square test was used to analyze gender difference, marital status, and current drugs using among the three groups. Pearson or Spearman rank correlation analysis was performed to measure the associations of QOL with socio-demographic and clinical characteristics and performance on other neurocognitive tests. Stepwise Multiple Regression Analysis was used to identify factors that were independently associated with QOL. For all analyses, the level of statistical significance was set at *p*\<0.05.

Results {#S0003}
=======

Demographic and clinical characteristics {#S0003-S2001}
----------------------------------------

A total of 49 patients with MDD and 59 patients with BD in remission, 52 HCs who met the study criteria entered the study. The three groups did not differ with respect to gender, educational level, marital status, or current use of drugs. Members of the MDD group were significantly older than those of the other two groups (F=8.96, *p*\<0.001). In the other hand, the patient groups did not differ with respect to duration of illness, but the age at onset of illness and recurrence times. In addition, patients showed significantly higher scores of HAMD and HAMA than HC. Patients with BD in remission scored higher on the YMRS than did patients with MDD or HC. [Table1](#T0001){ref-type="table"} shows the demographics characteristic and the score of HAMD-17, HAMA, YMRS.Table 1Demographics characteristic and QOL scoresCharacteristicsMDD (n=49)BD (n=59)HC (n=52)StatisticsPost Hoc AnalysisMeanSDMeanSDMeanSDF*p*Age (years)37.5910.0830.3110.2336.9210.238.96\<0.001BD \< MDD, HCEducation (years)13.943.4513.593.1613.482.810.290.748-Duration of illness (months)^a^86.4983.7181.0784.89\--0.110.740-Age at onset^a^30.9610.9524.029.08\--12.97\<0.001BD \< MDDRecurrence times^a^2.141.283.392.19\--12.390.001-HAMD total score2.812.292.002.010.581.1918.27\<0.001HC \< BD \< MDDHAMA total score4.234.792.563.040.621.3714.95\<0.001HC \< BD \< MDDYMRS total score0.311.012.494.710.851.757.380.001MDD, HC \< BDWHOQL-BREF domains PHYS13.342.2414.312.3115.551.6314.24\<0.001MDD, BD \< HC PSYCH13.242.3114.322.3715.051.988.41\<0.001MDD \< BD, HC SOCIL12.982.6113.562.5614.921.928.93\<0.001MDD, BD \< HC ENVIR13.702.1513.822.5414.082.010.360.696- Total scores73.7416.3377.5413.0885.3410.759.43\<0.001MDD, BD \< HCRBANS- Attention105.8915.54103.0014.24106.8713.161.080.342- Language93.6412.7489.8414.3295.7915.352.440.090- Visuospatial96.6715.5596.6015.9897.9217.960.110.900- Immediate memory87.1617.1883.9316.3188.7918.891.100.337- Delayed memory90.7316.8485.3713.1492.9214.383.130.046BD \< HC Total scores92.4915.4288.2611.2794.4414.892.850.061SCT Sword time17.294.1617.735.9516.435.050.870.422- Scolor time22.777.5925.8311.6821.136.903.690.027- Dword time21.097.2221.868.1120.639.510.300.742- Dcolor time38.879.7243.0415.1038.5911.842.040.134-N%N%N%χ[@CIT0002]*p*Gender (men)^b^2142.93775.52344.25.480.065-Married^b^3163.32949.23771.25.810.055-Current use of drugs ^b^714.2958.48\--0.920.339-[^2][^3]

Comparison of QOL and cognitive function among MDD and BD patients and HCs {#S0003-S2002}
--------------------------------------------------------------------------

Compared with HC, the MDD group had lower scores for the total WHOQOL-BREF and its subdomains (except ENVIR) (*p*\<0.05). The BD group had decreased scores for WHOQOL-BREF overall, as well as the PHYS and SOCIL subdomains (*p*\<0.05). MDD patients scored significantly lower on PSYCH than did BD patients (*p*\<0.05). [Figure 1](#F0001){ref-type="fig"} presents differences in QOL domain scores among the groups. Because age differed significantly among groups, we used age as a covariate for analysis of QOL. This had no impact on the results.Figure 1Comparison of WHOQOL-BREF domain scores between major depressive and bipolar patients, and healthy subjects. \**p*\<0.05 (2-tailed). \*\**p*\<0.01 (2-tailed). \*\*\**p*\<0.001 (2-tailed).**Abbreviations:** MDD, major depressive disorder; BD, bipolar disorders; HC, health controls; PHYS, physical health; PSYCH, psychological health; SOCIL, social relationship; ENVIR, environment; QOL, quality of life; WHOQOL-BREF, World Health Organization Quality of Life Scale Brief.

Performance differed among the three groups only for tests of delayed memory in the RBANS subdomain (*p*\<0.05). However, after Bonferroni correction, this difference was not significant. Compared with the HC group, the BD group had increased Scolor time on SCT (*p*\<0.05). When age was used as a covariate, the significance of the result remained unchanged.

Variables associated with QOL among MDD and BD patients {#S0003-S2003}
-------------------------------------------------------

[Table 2](#T0002){ref-type="table"} shows the correlations between demographic and clinical characteristics, neurocognitive function, and different QOL domains in the group of MDD and BD. In MDD, female sex and older age were associated with higher scores on the SOCIL subdomain. Married patients scored higher on all domains related to QOL. Educational level was positively associated with SOCIL. Age at onset was positively associated with PHYS, PSYCH, and SOCIL. Residual depressive symptoms were inversely associated with scores on all subdomains related to QOL, as well as anxiety in the PHYS, SOCIL, and ENVIR subdomains. In the BD group, older age was associated with lower SOCIL scores. Recurrence times were positively associated with PHYS, PSYCH, and ENVIR. HAMD and HAMA scores were inversely associated with PSYCH. It seems that there is no significant correlation between QOL domains and neurocognitive function in MDD group, but what deserves to be mentioned is that attention deficits correlated with PSYCH and Dword time of SCT are associated with ENVIR in BD group.Table 2Correlations between sociodemographic, clinical characteristics, and neurocognitive functions, and WHOQL-BREF domain scores in euthymic MDD and BD patientsPatients (n=49)QOL domainsPhysicalPsychologicalSocialEnvironmentalMDDBDMDDBDMDDBDMDDBDGender0.233−0.1080.245−0.0890.383\*\*0.0930.2370.053Age0.217−0.1490.280−0.1460.478\*\*−0.306\*0.149−0.167Marital status−0.344\*−0.007−0.397\*\*0.088−0.440\*\*0.060−0.349\*\*0.010Education−0.268−0.098−0.208−0.2360.299\*−0.1360.068−0.037Duration of illness−0.193−0.105−0.1790.000−0.127−0.163−0.024−0.165Age at onset0.354\*−0.0970.400\*\*−0.1630.549\*\*−0.2180.169−0.061Recurrence times−0.134−0.278\*−0.200−0.309\*−0.008−0.166−0.006−0.314\*HAMD total score−0.543\*\*−0.179−0.514\*\*−0.312\*−0.549\*\*−0.232−0.464\*\*−0.073HAMA total score−0.378\*\*−0.239−0.283−0.260\*−0.291\*−0.173−0.416\*\*−0.039YMRS total score−0.2700.151−0.1490.172−0.2150.145−0.2610.131RBANS total score−0.198−0.032−0.089−0.202−0.005−0.2260.062−0.019 Attention0.069−0.0200.043−0.268\*−0.024−0.1230.139−0.257 Language−0.0720.0530.0590.077−0.0020.0020.0920.092 Visuospatial−0.257−0.101−0.104−0.054−0.117−0.236−0.005−0.049 Immediate memory−0.259−0.010−0.198−0.052−0.070−0.1490.0220.086 Delayed memory−0.1440.076−0.100−0.1040.111−0.0760.0440.060SCT Sword time0.191−0.0420.0880.0300.0950.054−0.011−0.032 Scolour time0.0120.2380.0060.259−0.0310.145−0.1840.106 Dword time0.247−0.1510.217−0.1930.286−0.1390.068−0.267\* Dcolour time−0.0040.226−0.0920.1750.1050.100−0.0890.064[^4][^5]

Multiple regression analysis was performed to clarify the relationship between QOL and demographic and clinical characteristics. In MDD, the results showed that HAMD score was negatively correlated with all domains on the WHOQOL-BREF; marital status positively impacted scores on PSYCH and ENVIR. In BD, attention on RBANS correlated negatively with PSYCH; age correlated negatively with SOCIL. Multiple Regression Analysis results are shown in [Tables 3](#T0003){ref-type="table"} and [4](#T0004){ref-type="table"}.Table 3The multivariate regression analysis of influential factors on the life qualities of patients with MDD patientsDependent variableIndependent variableCoefficientStandardized coefficientt*p*Physical (R[@CIT0002]=0.428, F=8.044, *P*\<0.001)Marital status0.863−0.222−1.7980.079Age at onset0.0380.1861.4770.147HAMD total\*\*−0.401−0.404−3.0750.004HAMA total−0.089−0.188−1.4590.152Psychological (R[@CIT0002]=0.421, F=10.650 *P*\<0.001)marital status\*−1.092−0.272−2.2210.032Age at onset0.0450.2131.7080.095HAMD total\*\*−0.458−0.448−3.824≤0.001Social (R[@CIT0002]=0.600, F=8.583, *P*\<0.001)Gender1.0580.2021.7450.089Age0.0430.1651.0200.314Marital status−0.936−0.207−1.8950.065Education−0.036−0.047−0.4270.672Age at onset0.0460.1951.1520.256HAMD total\*\*−0.478−0.415−3.4840.001HAMA total−0.006−0.011−0.0850.932Environmental (R[@CIT0002]=0.378, F=8.920, *P*\<0.001)marital status\*\*−1.226−0.329−2.7580.008HAMD tota\*−0.304−0.320−2.4110.020HAMA total−0.120−0.0265−2.0040.051[^6][^7] Table 4The multivariate regression analysis of influential factors on the life qualities of patients with BD patientsDependent variableIndependent variableCoefficientStandardized coefficientt*p*Physical (R[@CIT0002]=0.027, F=1.590, *P*=0.212)Recurrence times−0.030−0.165−1.2610.212Psychological (R[@CIT0002]=0.236, F=4.025, *P*=0.006)Recurrence times−0.034−0.184−1.5040.139HAMD total−0.308−0.257−1.5420.129HAMA total−0.129−0.155−0.9340.354Attention\*−0.042−0.250−2.0540.045Social (R[@CIT0002]=0.094, F=5.893, *P*=0.018)Age\*−0.078−0.306−2.4280.018Environmental (R[@CIT0002]=0.072, F=2.059, *P*=0.138)Recurrence times−0.005−0.028−0.1880.851Dword time−0.077−0.256−1.7520.086[^8][^9]

Discussion {#S0004}
==========

The results suggested that the QOL of patients with the mood disorder such as MDD and BD suffered damage even in euthymic periods. QOL among MDD is inferior to that among BD. Marital status, age, HAMD score, and attention on RBANS correlated with QOL.

The results of the present study indicate that patients with MDD in remission have impaired QOL in three domains: PHYS, PSYCH, and SOCIL. The finding that marital status was associated with increased QOL in MDD is consistent with the data in the literature of the previous researches.[@CIT0027] Numerous studies have reported that functional recovery lags behind syndrome recovery,[@CIT0028] and QOL improvement lags behind clinical response.[@CIT0006] For instance, as previously reported, syndrome recovery does not necessarily result in a functioning comparable with that of healthy persons, which may be enduring subsyndromal symptoms.[@CIT0029] Some experts in the treatment of depression have advice that achieving remission of symptom should be viewed as the primary goal.[@CIT0030] In the present study, patients with MDD were in remission, but the HAMD scores of these patients remained higher than those of HCs, with negative effects in terms of QOL. Full remission is therefore needed to increase QOL and the speed of functional recovery. In addition, no domains of RBANS score and CST were associated with reduced satisfaction with QOL of MDD patients.

The results of the current study also indicate that patients with BD in remission have impaired QOL in two domains: PSYCH and SOCIL. This finding is consistent with previously published reports.[@CIT0014],[@CIT0031]--[@CIT0033] These findings depart slightly from findings reported previously for a Chinese population, which stated that euthymic BD patients had significantly lower scores on assessments of the physical domain of QOL, compared with HC.[@CIT0034] Besides, QOL is being treated as a material outcome of care alongside symptom treatment in numerous studies.[@CIT0035]--[@CIT0037] Furthermore, factors such as age, premorbid personality, and family support differed significantly between groups. In BD group, the QOL is negatively correlated with recurrence times, which seems unparalleled with previous study which proved that the optimal control of depressive symptoms as well as the availability of social support may enhance euthymic BD patients' well-being.[@CIT0038]

As for the comparison between MDD and BD groups, even controlled for age at onset and duration of illness, differences in WHOQOL-BREF domain scores were detected: the patients with MDD in remission showed lower score for PSYCH than that of BD. Obviously, there was a significant higher score of HAMD and HAMA in euthymic MDD patients than that of BD. In other word, MDD patients may fail to obtain full remission, which is defined as almost full recovery of depression symptoms to the level of a person without depression.[@CIT0028],[@CIT0039] The cause of the difference in QOL may be the lack of research directly comparing MDD and BD in terms of symptoms related to depression and anxiety. However, these are speculations; future studies exploring the impact of personality as well as culture on QOL of different mood disorders are warranted. Studies have reported that patients with BD cause more severe functional disability than does MDD.[@CIT0028],[@CIT0040]--[@CIT0042]

Self-evaluation in terms of overall QOL (total scores in [Table 1](#T0001){ref-type="table"}) yielded lower scores for patients with MDD or BD. The results presented above indicate that individuals with euthymic mood disorders continue to struggle with activities of daily life. It is therefore necessary to improve QOL, especially on physical and psychological domains, among patients with unipolar depression who are currently in remission.

Interestingly, though the RBANS score in patients with euthymic MDD or BD was lower than the individuals without mental diseases, the difference was not significant statistically except for the delayed memory in correlation analyses of the present study. Attention deficits did reduce the psychological satisfaction of patients with BD in remission, as did Dword time on the SCT for the ENVIR. These results do not completely accord with the views of the previous studies which showed that patients with mood disorders in remission suffer from cognitive deficits which was negatively correlated with QOL.[@CIT0043]--[@CIT0045] While it was in agreement with the figures in Chinese, explaining the nonsignificant association between cognitive deficits and QOL on account to the distress/protection model of QOL,[@CIT0034],[@CIT0046] which considered that QOL is a product of a manual effect of protective and distressing factors. The effects of non-pharmacological treatments such as repetitive transcranial magnetic stimulation (rTMS) may be considered as a promising tool for the enhancement of cognition.[@CIT0047]

Several limitations have to be addressed. Due caution is necessary to draw conclusions. First, this was a cross-sectional descriptive study, as are most investigations of QOL. To be included in the study, patients had HAMD-17 score≤7 and YMRS score≤6 at intake. However, the possibility of fluctuations in subsyndromal symptoms during the euthymic period may not be excluded. The subsyndromal symptoms may impact on the WHOQOL-BREF domain scores differently. Because both the MDD and BD are chronic illness with not only multiple episodes but also fluctuating residual symptoms, it will be vital to conduct respective survey to assess QOL over extended periods. Second, the sample size is relatively small, which might have decreased statistical power. A larger sample size would have allowed the use of more complex regression models to explore the impact of a wider range of clinical and psychological factors on QOL. Additionally, we recruited the patients with euthymic BD I only, and the data between subtypes of BD were insufficient. Third, the data of socio-demographic, clinical information were gathered by recalling assessment and may, thus, be distorted by memory. The results of cognitive testing were assessed by a single rater. Different aspects of the assessment should have been implemented by different researchers blind to each other ideally.

Conclusion {#S0005}
==========

In summary, poorer satisfaction with QOL does persist in patients with MDD and BD even in remission, suggesting that keeping a finger on the pulse of developments in QOL enhancement will likely be important for clinicians treating either for MDD or BD. During remission period, the QOL of patients with MDD is significantly poorer than that of BD, which was correlated with depressive and anxiety symptoms, suggesting that syndrome recovery does necessarily result in QOL comparable to that of healthy individuals. It is indicated the importance of QOL assessment on mood disorder patients in both clinical practice and research. Efforts to treat residual symptoms and cognitive impairment may enhance QOL in both MDD and BD patients.

More studies with larger sample sizes are needed to examine the effect of demographic and clinical variables that could account for poor QOL in euthymic patients with mood disorders and compare the relationship and difference of QOL and cognitive function between MDD and BD. Additional studies will be necessary to confirm the findings reported above. Such efforts may contribute to the identification of patients who may require interventions aimed at management of QOL and rehabilitation of cognitive function. In the future, research into this vital area and as clinical trials are designed and new instruments developed. We suggest an emphasis not just on symptom severity and functional status but also on QOL as measured by the patient's self-reported level of satisfaction and perceptions. Maybe finding the inherent laws of QOL and mood disorders would provide us a new way to identify the recurrence of mood disorders.
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